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AMS (Anti Mater Spectrometer)

ALC (AMS Laptop Computer)

AOS (Acquisition of Signal)

APS (Automated Payload Switch)

CHD (Critical Health Data)

CDP (Customer Data Packet)

DMC (Data Management Coordinator)

DST (Daylight Saving Time)

DTE (Data Terminal Equipment)

EHS (Enhanced HOSC System)

ERIS (EHS Remote Interface System)

ECAL (Electromagnet Calorimeter)

FIFO (First In First Out)

FEP (Front End Processor)

HOSC (Huntsville Operation Support Center)
HRDL (High Rate Data Link)

HRFA (High rate Radio Frequency Antennas)
HCOR (HRDL Communication Outage Recorder)
HKLR (House Keeping Low Rate)

HKHR (House Keeping High Rate)

HKRPB (House Keeping Play Back from Laptop)
HKBPB (House Keeping Play Back from JBUX)
IVoDS (Internet Voice Distribution System)
ISRU (In Situ Resource Utilization)

ISS (International Space Station)

JMDC (J-crate Main DAQ Computer)

KSC (Kennedy Space Center)

LAVA (Lunar Advanced Volatile Analysis)

LOS (Loss of Signal)

MCC (Mission Control Center @ JSC)

MSFC (Marshall Space Flight Center)

NASA (National Astronaut and Space Administration)
NRAO (National Radio Astronomy Observatory)
OPS (Operation Payload Supporter)

OC (Operation Coordinator)

OCR (Operational Change Request)

OVEN (Oxygen & Volatile Extration Node)
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POCC (Payload Operation Control Center)
POD (Payload Operation Director)

PRO (Payload Rack Officer)

PB (Play-Back)

PLMDM (Payload Multiplex De-Mutiplex)
PDSS (Payload Data Service System)

PM (Photo-Multiplier) (TOF/ECAL/RICH)
POIC (Payload Operation Integration Center)
RT (Real Time)

RIC (Rack Interface Controller)

RPI-OPS (Remote Principal Investigator)
RICH (Ring Image Cherokov Counter)
SCI (Science Data)

SMA (Smithsonia Astrophysic Observatory)
TCM(Trajectory Correction Maneuver)
TDRS (Tracking Data Relay Satellite)
TOF (Time of Flight)

TRD (Transmission Radiation Detector)
TTCS (Tracker Thermal Control System)
TEE (Prefix with T) (TRD/TRACKER/TTCYS)
UDP (User Datagram Protocol)
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Overview and Capabilities
of CSIST

Elaine Liny Director

International Cooperation Program Office
CSIST, Taiwan, ROC

)

&\

Outlines

Introducing CSIST

AMS program in CSIST

Lunar Lander — What CSIST may contribute

Summary
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Who we are?

Under the self-reliant national defense policy, Chung Shan Institute of Science
and Technology (CSIST) was founded in 1969 for the research and development
of national defensive systems and those critical modules and components.

To enhance competitiveness of local industry, CSIST had started conducting
dual-use technology programs, guided and budgeted by the Ministry of
Economic Affairs (MOEA) since 1995.

International Cooperation
Projects




International Cooperation f@a%
Projects (cont.) e

Project Qualification .
Project Goal Organization Time

To detect high energy charged
particles in earth orbit NASA 1995

Sub-millimeter Array deployed

at the 4080m summit of

Mauna Kea to explore the SAO 2003
universe

SMA

Millimeter/sub-millimeter
Array deployed at the 5000m

ALMA Atacama plateau to explore the NRAO 2006
universe

To deploy an Radio Telescope

at the 3500m Ice Sheet in NSF, NRAO 2013
Greenland, together with SMA, and SAO

ALMA to form a VLBI

GLT
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. AMS is an international collaboration of 16
countries in 3 continents, 60 institutes and 600 w
physicists and engineers

leads the program

AMS Project

® Alpha Magnetic Spectrometer, AMS, is an
international collaboration of 16 countries in 3
continents, 60 institutes and 600 physicists and
engineers.

® The purpose of AMS is to detect and distinguish
those high energy charged particles in the universe.

® Nobel laureate professor Samuel C. C. Ting of MIT
leads the program .

® Be a major member in Taiwan team, CSIST joined
the AMS project since 1995.
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AMS Architecture

® There are five sub-detectors and a permanent magnet in the
AMS, the primary functions of electronics system are
interfacing, control, communicating and data processing.

@® Electronic systems is manufactured by CSIST in AMS-01, and
is designed, manufactured and tested by CSIST in AMS-02.

AMS-02 System Integration Test Electronic System Assembly

AMS Electronic Systems

® There are : 32 crates, 650 micro-processors and PCB modules,
300,000 data channels; the total weight of Elec. Syst. is 1
ton.
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AMS on ISS

® AMS-02 was carried by space shuttle Endeavour on May 16,
2011, and was mounted on the ISS on May 19, 2011.

® AMS-02 will stay on board the ISS to detect particles in the
universe for 15~20 years.

AMS POCC

® AMS Payload Operation and Control Centers (POCC) were
setup globally (US, Europe, and Asia) to monitor status of
AMS, data transmission and scientific analysis.

® AMS Asia POCCis located at Longyuan Research Park of

IST.

POCC at CERN, Europe POCC at CSIST, Asia
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Lunar Lander that CSIST May
Contribute

e Structural and Thermal Analysis
¢ Propulsion
— Retro Motor
— Thrusters for Attitude Control
¢ Guidance, Navigation and Control
¢ On-board Computer and Power Module

oy

Dynamic Stress Simulation of
Electronic Module

Active Vibration Control of Composite Frames
(before and after control)

Thermal Simulation of Electronic Non-inear structural analysis
Module

L
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Thruster Attitude Control Module

Cold Gas Attitude Control Module
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Carbon fiber motor case with metal 3D C/C nozzle with composite
flange bell-shaped exist cone

Guidance, Navigation and
Control

Distance Image

Lidar Imager

Intensity Imge
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On-Board Computer and
Power Modules

JSBC in AMS-02, RSI/EU, CDMU, PCDU in FORMOSATS5,
and FOG in FORMOSAT7. (from top left clockwise)

Wideband Wireless
Communication Systems

UAV data link and Satellite communication systems.
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GENL'

Temperature/Vibration/Shock -
Test Facilities

Temperature cyclmg Test (left) and V|brat|on/sh0ck Test

(right) Facilities

EMC Test Facilities

7mx4mx3m, 20mx14mx9, 9mx6mx6m, Anechoic Chambers.
(from lower left clockwise)
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Summary

@ CSIST is capable of and experienced in
developing space electronics systems for
scientific research projects.

® NSPO/CSIST team is willing to collaborate
with NASA and other international teams
for the Moon Resource Exploration
Project.
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Mational Aemonautics and Space Administration

Resource Prospector Mission. -

Mission Concept Overview

December 2013

Resource Prospector Mission “Big Picture” = |

The Resource Prospector Mission
(RPM) team consists of the best
from inside and outside NASA,
including potential
international partnerships to
prospect for volatiles (water
ice) in the polar regions of the
Moon.

Utilizing lunar resources to
produce oxygen and propellants
could enable new mission
architectures for human
exploration.

Mission elements include a lunar
lander, a rover, a sampling &
analysis payload, and a launch
vehicle.

Payload consists of a drill, a small
ovento heat the sample, and a suite
of three different spectrometers to
guide surface navigation and
characterize the volatiles located in
the lunar regolith.




RPM Simplified Overview

Get there--

- S

[Find & Mine Volatiles--

Map Use the Neutron Spec &
surface Hear-1R Spec to look
for Hydrogen-rich +1117e ~ v latilace..
e Utilize the volatiles
Extract Use the Drill Subsystem Super— Heat sample to reaction
ol cere to excavate up to l[m] heat=oil temps (150-900degl) using
core sample the OYEN Subsystem
Flow H: through the
Heatsoil Heat samples (150degC) MViake heated soil to capture
in the O¥EN Subsystem water oxygen and make water
using the OYEN Subsystem
: Determine type and :
Determine quantity of volatiles oy e sl quantlfy thig
Volatiles " the LAVA Sub me the water created using the
: LI the U5 SLEM, water!  LAVA Subsystem

(Hz, He, €0, COZ, CHY,
HZ0, Nz, WH3, HZ5, S02)

Mational Aemonz e Administrtion

NASA RPM Design Reference Missi

The following charts reveal the NASA Design Reference Mission
(DRM) for RPM. Plans are preliminary and subject to discussions with
candidate partners




Getting there... (NAsA notional plan)

Cruise Phase:
5-day direct Earth to Moon transfer w/DSN S-band
Spin up to 1 rpm using Attitude Control System (post-TLI)
* Node-spinduring TCMs
Perform system checkout Moon Arrival
Perform two TCMs (nom.) (Direct Descent)
Perform two Neutron Spec calibrations (nom.)

Contingency / Off nominal

— Allows for two (2) additional TCMs
— Propellant margin for spin / de-spin for thermal anomalies

Earth Departure

Landing there... (Nasa notional pln)'-'

| Cruise | Descent & Landing e

. . - } . I Landec Surface

Braking Burn Separation Final Descent — T
Operations

Payload/rover |

poweredon
during descent

' _ Landingimages
TCMs w/Spin ¢ S capturedduring FloverDTE_
stabilized attitude 3 descent comm. during
perpendicularto Sun surface ops

DTE Comm via omni

antenna T i Payload & rover
e h checkout + NS cal,

Duringcruise,comm priorto release &

link is usedfor roll-off of rover.

payloadcalibration &

bake-out operations

Assume power up

postseparation (after
shroud jettison)
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Prospecting... (NAsA notional plan)

While roving, prospecting instruments search for enhanced
surface H20/OH, other volatiles and volumetric hydrogen

Prospecting... (NAsA notional plan)

When enhancements are found decision made to either auger
or core (sample)




Excavating... (NAsA notional plan)

3. Samples are processed and evolved volatiles measured

Mapping... (NASA notional plan)

Mapping of volatiles and samples continue across a variety
environments, testing theories of emplacement and
retention, and constraining economics of extraction.




Demonstrating... (N\asA notional plan)

Concluding the primary mission, oxygen
extraction from regolith with be demonstrated
using hydrogen reduction, thus testing both
possible ISRU pathways: local volatiles and
water production from “dry” regolith.

Mobility Prospecting
Rover

+ Mobility system

+ Cameras

+ Surface interaction

Neutron Spectrometer System

(NSS)

+ Water-equivalent hydrogen > 0.5
wt% down to 1[m] depth

NIR Volatiles Spectrometer
System (NIRVSS)
Surface H20/OH identification
+ Near-subsurface sample
characterization
+ Drill site imaging
+ Drill site temperatures

Sampling

,f-'\ug:m-r;r Core Drill
Subsurface sample acquisition
+ Auger for near-surface assay
+ Corefor detailed subsurface
assay

Processing &
Analysis

Oxygen & Volatile Extraction

Node (OVEN)

+ Volatile Content/Oxygen
Extraction by warming

+ Total sample mass

Lunar Advanced Volatile

Analy5|s (LAVA)
+ Analytical volatile identification
and quantification in delivered
sample with GCIMS

+ Measure water content of
regolith at 0.5% (weight) or
greater

+ Characterize volatiles of
interest below 70 AMU
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